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Purpose	  of	  the	  research	  
	  Organizational	   activities	   are	   driven	   or	   facilitated	   by	   IT	   infrastructures	  (Zammuto,	   Griffith,	   Majchrzak,	   Dogherty,	   &	   Faraj,	   2007),	   and	   some	  organizations	   even	   rely	   on	   innovative	   IT	   infrastructures	   to	   gain	   competitive	  advantage	   through	   business	   model	   innovation	   (Braccini,	   2011;	   Yoo,	   2013).	  Organizations	  must	  thoroughly	  manage	  their	  IT	  infrastructure	  to	  turn	  them	  into	  competitive	   advantage	   generator	   because	   when	   not	   properly	   managed,	   they	  may	   impair	   rather	   than	   enhance	   the	   organization’s	   competitive	   position	  (Bowen,	  Cheung,	  &	  Rohde,	  2007).	  Modern	   IT	   infrastructures	   are	   complex	   systems,	   entanglements,	   were	  every	  single	  component	  is	  capable	  of	  affecting	  more	  than	  one	  business	  process	  (Scheepers	   &	   Scheepers,	   2008;	   Tallon,	   2007),	   and	   vice	   versa.	   From	   a	   holistic,	  socio-­‐technical,	   and	   evolutionary	   perspectives,	   IT	   infrastructures	   are	   dynamic	  systems	   whose	   growing	   complexity	   originates	   from	   the	   local,	   persistent,	   and	  limitless	   shaping	   of	   IT	   capabilities	   that	   results	   from	   the	   emergence	   of	   diverse	  communities	   with	   new	   learning	   and	   technical	   opportunities	   (Ciborra,	   2000),	  giving	  rise	  to	  the	  notion	  of	  living	  IT	  infrastructures.	  
Considering	   such	   complexity,	  measuring	   the	   impacts	   of	   IT	   infrastructure	  changes	   on	   business	   processes,	   and	   vice-­‐versa,	   is	   challenging.	   An	   integrative	  perspective	  of	  IT	  infrastructure	  and	  business	  processes	  would	  be	  useful	  to	  allow	  organizations	   to	   trace	   and	  measure	   effects	   of	   changes	   in	   the	   IT	   infrastructure	  and	  in	  the	  business	  processes	  (vom	  Brocke,	  Braccini,	  Sonnenberg,	  &	  Spagnoletti,	  2013).	  This	  research	  project	  contributes	  to	  such	  problem	  with	  a	  design	  research	  approach	   aimed	   at	   developing	   a	   purposeful	   artefact,	   an	   ontology	   instantiated	  into	   a	   prototype	   software	   tool,	   for	   linking	   IT	   infrastructure	   and	   business	  processes.	   The	   artefact	  was	   specifically	   designed	   to	   empower	  organizations	   in	  the	   management	   of	   their	   IT	   infrastructures,	   with	   regard	   to	   the	   capability	   to	  assess	  organizational	  benefits	  of	  it.	  Moreover,	   in	  a	  design	  research	  perspective,	  the	  artefact	  was	  also	  designed	  to	  deepen	  the	  understanding	  of	  the	  impact	  of	  IT	  infrastructures	   on	   organizational	   capabilities.	   In	   the	   research	   project	   the	  artefact	   was	   evaluated	   during	   a	   three-­‐year	   period	   in	   the	   context	   of	   the	   IT	  department	  of	  a	  large	  manufacturing	  company.	  
	  
Theories	  used	  and	  contribution	  to	  the	  literature	  
	  The	  research	  project	  described	  in	  this	  extended	  abstract	  is	  grounded	  in	  a	  body	  of	  knowledge	   that	   spans	   IT	  value	  measurement	   (Davern	  &	  Wilkin,	  2010)	  and	   IT	   governance	   (Bowen	   et	   al.,	   2007),	   and	   enterprise	   ontologies	   (O’Leary,	  2010).	  More	  specifically	  our	  work	  is	  framed	  in	  the	  field	  of	  assessing	  the	  benefits	  of	   IT	   infrastructures,	  which	   is	   a	  widely	   discussed	   topic	   in	   the	  management	   of	  information	  systems	  literature,	  and	  it	  is	  strongly	  intertwined	  with	  the	  objective	  of	   organizations	   to	   achieve	   benefits	   from	   their	   IT	   infrastructures	   (Grover	   &	  Kohli,	  2012).	  In	  spite	  several	  efforts	  the	  assessment,	  quantification,	  or	  measure	  of	  such	  benefits	  remains	  difficult,	  and	  subject	  to	  diverse	  opinions	  (Nevo	  &	  Wade,	  2010).	  The	  benefit	   impact	  of	   IT	   infrastructures	  on	  an	  organization	  was	   found	  to	  take	  place	   in	  organizations	  at	   three	  different	   levels:	  organizational	   level,	   inter-­‐organizational	   relationships	   level,	   and	   macro	   environment	   level	   (Melville,	  Kraemer,	   &	   Gurbaxani,	   2004).	   Our	   research	   projects	   targets	   at	   deepening	   the	  understanding	   of	   IT	   value	   measurements	   at	   the	   level	   of	   business	   processes,	  which	  is	  highlighted	  by	  the	  literature	  as	  a	  significant	  dimension	  of	  analysis	  (Ray,	  Muhanna,	   &	   Barney,	   2007;	   Tallon	   &	   Pinsonneault,	   2011;	   Tallon,	   2007).	   	   In	  particular,	  Ray	  et	  al.	  (2007)	  emphasize	  that	  IT	  applications	  tend	  to	  be	  process-­‐specific,	  and	  their	  effect	  produced	  in	  a	  specific	  process	  do	  not	  easily	  transfer	  to	  other	   processes.	   As	   already	   mentioned	   modern	   IT	   infrastructures	   are	  
sufficiently	  complex	  and	  intertwined	  that	  a	  single	  IT	  resource	  can	  easily	  impact	  more	  than	  one	  business	  process	  (Scheepers	  &	  Scheepers,	  2008).	   In	  addition	  IT	  resources	   in	   an	   IT	   infrastructure	   interact	   with	   other	   organizational	   resources	  (Melville	  et	  al.,	  2004;	  Nevo	  &	  Wade,	  2010)	  which	  produce	  their	  own	  benefits.	  All	  these	   aspects	   make	   the	   identification	   of	   the	   impact	   of	   IT	   resources,	   and	   IT	  infrastructure,	  on	  business	  processes	  challenging.	  Generally,	   enterprise	   architectures	   provide	   the	   means	   for	   a	   common	  understanding	   of	   organizational	   relate	   phenomena,	   and	   they	   address	   the	  problem	  of	  unveiling	  the	   interactions	  of	   IT	  and	  business	  processes	  (Lankhorst,	  2003;	  Winter	   &	   Fischer,	   2007).	   In	   the	   field	   of	   enterprise	   architecture	   several	  approaches	   for	   representing	  organizational-­‐related	  phenomena	  pertinent	   to	   IT	  infrastructures	   are	   available:	   EEO	   (Uschold,	   King,	   Moralee,	   &	   Zorgios,	   1998),	  TOVE	   (Grünninger,	   2003),	   and	   DEMO	   (Dietz	   &	   Hoogervorst,	   2008).	   None	   of	  these	   approaches	   specifically	   target	   the	   identification	   of	   the	   impacts	   of	   IT	  resources	   on	   business	   processes	   activities,	   and	   this	  motivates	   the	   design	   of	   a	  specific	  one.	  
	  
Research	  method	  
	  The	  research	  project	   followed	  a	  design	  science	  research	  (DSR)	  approach.	  DSR	  focuses	  on	  the	  creation	  of	  purposeful	  artefacts	  to	  change	  existing	  situations	  into	  preferred	  ones	  (Simon,	  1996).	  According	  to	  Hevner	  et	  al.	  (2004),	  the	  main	  outcome	  of	  DSR	   is	  prescriptive	  knowledge	   embodied	   in	   IT	   artefacts	   that	   solve	  real	   problems	  of	   a	   given	  domain.	  DSR	   is	   then	   a	  problem	  solving	   rather	   than	   a	  problem	   understanding	   paradigm,	   but	   through	   the	   design	   of	   these	   artefact,	  researchers	  are	  allowed	  to	  understand,	  or	  to	  deepen	  their	  understanding,	  of	  the	  underpinning	  problems,	  and	  thence	  of	  the	  related	  domain	  (Hevner	  et	  al.,	  2004).	  In	   this	   research	  project	  we	   followed	   the	  design	  science	   research	  method	  (DSRM)	  (Peffers,	  Tuunanen,	  Rothenberger,	  &	  Chatterjee,	  2007)	  which	  separates	  the	  DSR	  process	  into	  six	  activities:	  (i)	  problem	  identification	  and	  motivation,	  (ii)	  definition	   of	   the	   objectives	   of	   the	   solution,	   (iii)	   design	   and	   development,	   (iv)	  demonstration,	  (v)	  evaluation,	  and	  (vi)	  communication.	  In	  our	  research	  project	  we	  iterated	  the	  demonstration	  and	  evaluation	  activities	  several	  times	  in	  order	  to	  strengthen	   the	   relevance	   and	   rigor	   of	   the	   artefact,	   and	   to	   deepen	   the	  understanding	  of	  the	  problem.	  Since	  the	  problem	  identification	  and	  motivation,	  and	  the	  definition	  of	  the	  objectives	   of	   the	   solution	   phases,	   the	   need	   for	   an	   artefact,	   in	   the	   form	   of	   a	  domain	  ontology,	   for	  sharing	  a	  common	  conceptualization	  of	   the	  complexity	  of	  
the	   interaction	  of	   an	   IT	   infrastructure	  with	  business	  processes	   appeared	  quite	  necessary.	  To	  ensure	  a	  rigorous	  development	  of	  the	  ontology	  we	  referred	  to	  the	  ontology	  engineering	  process	  proposed	  by	  Sure	  et	  al.	  (2004)	  as	  a	  specialization	  of	  the	  first	  four	  phases	  of	  the	  DSRM.	  
	  
Main	  results	  
	  The	   research	   project	   contributed	   to	   the	   development	   of	   an	   artefact,	   a	  domain	   ontology	   instantiated	   in	   a	   prototype	   software	   tool,	   that	   empowers	  organizations	   in	   identifying	   the	   impact	   of	   IT	   resources	   on	   business	   process	  activities.	  The	  designed	  artefact	  was	  evaluated	   in	   the	   IT	  department	  of	   a	   large	  manufacturing	  company	  for	  a	  three	  years	  period.	  Usefulness	  of	  the	  artefact	  was	  assessed	   through	  direct	   observation	   and	   interviews	  with	   key	   figures	   of	   the	   IT	  management	  of	  the	  company	  and	  with	  users	  of	  the	  prototype	  software	  tool.	  This	   research	   project	   contributes	   to	   the	   literature	   by	   deepening	   the	  understanding	  of	  the	  layered	  structure	  (Yoo,	  Henfridsson,	  &	  Lyytinen,	  2010)	  of	  the	   relationships	   between	   organizational	   business	   processes	   and	   IT	  infrastructure	   elements,	   which	   is	   stated	   by	   the	   structure	   of	   the	   ontology	  designed.	   Such	   contribution	   can	   inform	   the	  deepening	  of	   the	  understanding	  of	  the	  IT	  value	  phenomenon	  at	  the	  business	  process	  level.	  Moreover	   the	   research	   project	   contributes	   to	   empower	   the	   organization	  that	  implemented	  it	  in	  a	  number	  of	  practical	  IT	  management	  needs.	  First	  of	  all	  it	  foster	   a	   representation	   of	   the	   IT	   infrastructures	   that	   goes	   beyond	   the	   pure	  technical	  perspective	  including	  the	  business	  process	  perspective.	  	  The	  proposed	  approach	   considers	   the	   IT	   infrastructure	   not	   just	   a	   set	   of	   technological	  components,	   but	   as	   a	   living	   part	   of	   the	   organization	   that	   can	   articulate	   its	  contribution	   to	   the	   execution	   of	   business	   processes.	   Secondly	   it	   allows	   for	   a	  general	   assessment	   of	   the	   utilization	   of	   individual	   resources,	   enabling	  organizations	   to	   identify	   competitive	   advantage	   generator	   and/or	   slack	   IT	  resources.	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